Abstract -Aims: To evaluate the nutritional status and the impact of an educational intervention on nutritional behaviour in alcohol-dependent patients. Methods: A pre-and post-intervention questionnaire and a follow-up interview were administered to 58 patients of a residential alcohol treatment service. Results: Females were at lower risk of being overweight than males, even after adjusting for amount and preferred type of alcohol beverage. Before intervention, 19% consumed 3 meals/day. Following the educational intervention, 22.2% of participants improved their knowledge. After 6 months, when 45 patients agreed to a telephone interview of whom 80% reported continued abstinence, 70.7% reported eating more than 3 meals/day. Conclusions: Nutritional behaviour of alcohol patients after residential treatments improved during follow-up, and it is possible that an educational intervention to increase knowledge on healthy nutrition style may have contributed.
INTRODUCTION
Heavy alcohol drinking has long been regarded as having serious detrimental impact on nutritional status, and the degree of malnutrition correlates with the severity of alcoholic liver disease (Griffith and Schenker, 2006) as well as there being the better known association with Korsakov's syndrome. Alcohol dependence may contribute to poor nutrition by different means: by substituting 'good' calories coming from food with 'bad' calories obtained from alcohol and/or by disrupting digestion and absorption of various nutrients, such as water and lipid-soluble vitamins and trace minerals (Maillot et al., 2001) . Excessive food consumption may be thought of as an addictive behaviour, and its relation to alcohol consumption has been recently recalled (Barry et al., 2009) . Breslow et al. (2010) emphasise the importance of educational messages on nutrition, and the chronic disease risk associated with high consumption of alcoholic beverages and poor food choices, including excessive energy intake. During rehabilitation, patients may be more receptive to an educational intervention on health and food. Here, we report on an investigation of the nutritional status of alcoholics and an open study to determine the impact of an educational intervention on the nutritional behaviour of a sample of alcohol-dependent individuals involved in a residential alcohol rehabilitation programme in Italy.
MATERIALS AND METHODS

Study subjects
Inpatients of a specialized rehabilitation clinic in central Italy (Villa Silvia-Senigallia) were invited to participate (n = 58; Table 1 ). Written informed consent was obtained for the study, which was performed between October 2006 and July 2007. Enrolled patients received a preliminary medical examination, detoxification and further medical and psychological assessment, before the rehabilitation programme was started.
During their stay, patients were offered cognitive-behavioural treatments, bioenergetics, art therapy, goal setting and selfmonitoring group meetings, self-help groups based on Alcoholics Anonymous model, group discussions on family-related issues and educational meetings on neurological and psychiatric aspects of alcohol abuse.
Study design
Socioeconomic data (gender, age, educational level and occupation) were obtained from the individual medical records. A food frequency questionnaire (FFQ) was selfadministered to gain data about nutritional habits before the intervention (The Italian EPIC FFQ, Pisani et al., 1996) ; other epidemiological data were recorded (gender, age, educational level, occupational number of alcohol addiction years, type of preferred alcohol, quantity of alcohol, number of cigarettes and physical activity). After the initial assessment, the intervention included a lecture about the role of alcohol and food consumption on human health and liver diseases prevention ( primary, secondary and tertiary prevention). A 10-item test was administered before and after the lecture to assess the participants' knowledge and awareness about the effects of alcohol and malnutrition on health. In addition, a brochure dealing with nutrition and health, developed by the investigators, was given to each participant.
The short-term effectiveness of the educational intervention was verified by the McNemar test. The long-term effectiveness was tested after 6 months from the intervention by a telephone questionnaire including questions about food and alcohol consumption habits.
The associations of overweight were examined using multivariable logistic regression. The following predictor variables were included in the analysis: age, gender, educational level, number of years of alcohol addiction, type and amount of consumed alcohol, tobacco use, number of years of smoking addiction and physical activity. Explanatory variables that were associated with the outcome at a significance of 0.20 or less in univariate analysis were included as Alcohol and Alcoholism Vol. 46, No. 1, pp. 77-79, 2011 doi: 10.1093/alcalc/agq075 Advance Access Publication 22 November 2010 independent variables to adjust for the indirect effects of other variables. Association between these characteristics and overweight was expressed as odds ratios (ORs) and 95% confidence intervals (CIs). Significance level was set at α = 0.05. All analyses were conducted using the Stata version 9.0 software.
RESULTS
Of the 58 individuals examined, 42 were males (72.4%), 45 (77.6%) were 36-55 years old; most were employed in manual work (36.2%, n = 21); 29.3% (n = 17) had attained a high school or college degree education level. Approximately one-half had been dependent on alcohol for more than 6 years (51.7%; n = 30); the preferred beverages were wine and beer; 66% of the study population (n = 38) consumed more than 100 g of ethanol a day. Most participants (91.4%; n = 53) smoked at the time of the survey, 37.9% (n = 22) had a body mass index greater of 25 and 58.6% (n = 34) did not do any physical activity. Only 19% of residents ate 3 meals/day, and 39.0% of participants used condiments several times a day; 47% had a intake of carbohydrates higher to the recommended daily allowance, 45% consumed meat and meat products at least once a day and only 15% ate fruits and vegetables daily.
Logistic regression analysis showed that females were at lower risk of being overweight than males (OR, 0.17, 95%CI 0.04-0.67); moreover, increasing age was not associated with being overweight (OR, 0.91, 95%CI 0.85-0.99). This model provided a good fit (Hosmer-Lemeshow χ 2 = 8.01 Prob (>χ 2 ) = 0.4325). The short-term effectiveness of the educational intervention was shown by an improvement in total knowledge of 22.2%, the major improvements being related to groups of nutrients (score from 32.6 to 71.3%, P < 0.05), impact of nutrition on health (score from 38.7 to 84.6%, P < 0.05) and knowledge of alcohol caloric content (score from 26.6 to 67.7%). Six months after the first intervention (Table 2) , 45 persons participated in a telephone interview; 70.7% (n = 28) of them had eaten more than 3 meals/day after the intervention; moreover, 80% of responders reported continuous abstinence from alcohol. Analysis by logistic regression did not find significant associations between any of the baseline variables and the achievement of a healthier lifestyle.
DISCUSSION
In our study population, alcohol abuse was typically associated with unhealthy eating behaviour, as shown in a large cross-sectional study in the US adult population (Breslow et al., 2001) where increasing alcohol consumption correlated with decline in overall diet quality and poor food choices. Nevertheless, present results suggest that alcohol-dependent individuals are receptive to educational messages regarding nutritional health. In fact, our patients showed a remarkable degree of understanding of both the content and relevance of conveyed messages, and significantly increased their Table 2 . Nutrition habits and frequency distribution of food intake of participants before (n = 58) and after (n = 45) the intervention Nutrition habits Before n (%) After n (%) P-value knowledge of the relationships between food, nutrition and health. In addition, such deeper awareness of nutritional topics seems to lead them to ameliorate their food choices, given that most of patients retained a more healthy eating habit up to 6 months after the educational intervention. These findings suggest that participants in alcohol rehabilitation programmes may have sufficient motivation to begin to improve their eating habits, and that educational interventions should be encouraged. Similarly, we previously reported a significant improvement in oral health care of alcohol-dependent persons exposed to specific educational messages (Barbadoro et al., 2008) . Importantly, our follow-up interview revealed many patients passing through the programme (and had received educational intervention about healthy eating) continued to be abstinent from alcohol after 6 months. This observation gains particular relevance in the light of epidemiological and clinical studies that evidence parallels between drug and alcohol addiction and malnutrition (Barry et al., 2009) . Trinko et al. (2007) hypothesises that inability to control intake of freely available food is central to obesity and that addictive and ingestive behaviour share common neural mechanisms. Thus, an interesting possibility could be that educational interventions aimed at shaping eating habits might also affect drug/alcohol abuse.
In support of this view, health education on nutrition has been proposed as an intervention in alcohol-dependent women (Schlichting et al., 2007) . Interestingly, we found that females were at lower risk of being overweight, even after correcting for the amount and type of alcohol assumed, and for the duration of ethanol abuse, confirming the findings of Pinkhasov et al. (2010) .
In conclusion, we think that well-designed health educational interventions conveying information on correct eating behaviour may significantly contribute to the recovery of a healthier lifestyle in alcohol-dependent subjects, by preventing malnutrition and favouring abstinence from drinking.
